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Executive Summary 
This report provides a detailed examination of Advanced Manufacturing in the Boston/MetroWest region. 
It is part of an eight-part series, each focusing on different areas of the Commonwealth. It examines recent 
employment and earnings trends; analyzes key occupations in Advanced Manufacturing’s subsectors, look-
ing for common labor needs and comparing wages to similar workers in other industries; identifies the 
most common and critical skills needed by employers; and offers a detailed demographic profile of Ad-
vanced Manufacturing to highlight areas of critical concern for the future health of the industry. 
With nearly 50,000 workers and over 1,000 businesses, the Boston/MetroWest region’s Advanced Manu-
facturing sector is the second largest in the state. Yet, Advanced Manufacturing represents only a relatively 
small portion of the regional economy. Advanced Manufacturing in the Boston/MetroWest region is clear-
ly dominated by the Computers and Electronics subsector, which alone accounts for nearly half of all Ad-
vanced Manufacturing employment and pays the highest wages of any subsector in any region of the state. 
However, Computers and Electronics has also experienced the most dramatic job losses of late. Since 
2001, the region’s Advanced Manufacturing sector has shed nearly 30,000 jobs. Roughly two-thirds of 
these were in Computers and Electronics. The Fabricated Metals and Machinery, Paper and Printing and 
Medical Equipment and Supplies subsectors also witnessed pretty substantial declines. Yet employment in 
all of these areas has stabilized in the years following the Great Recession of 2008/09.  Chemicals and Plas-
tics and Food Processing and Production have actually added jobs since 2001. 
In general, Advanced Manufacturing subsectors in the Boston/MetroWest region pay higher wages than 
elsewhere in the Commonwealth. While partly due to the region’s higher cost of living, it also reflects the 
higher knowledge and post-secondary educational requirements of employers. Advanced Manufacturing in 
the Boston/MetroWest region specializes in more R&D intensive and high value-added modes of produc-
tion. This is clearly reflected in its regional labor pool, which contains more workers in occupations requir-
ing high levels of scientific, engineering, complex reasoning and technical skills compared to other regions.  
The Advanced Manufacturing workforce of the Boston/MetroWest region trends slightly younger than the 
rest of the state. Nevertheless, we still anticipate that the region will soon be facing a massive wave of re-
tirements in Advanced Manufacturing and should being planning accordingly with more outreach pro-
grams designed to attract youth, women, minorities and other types of non-traditional manufacturing 
workers to the industry.  
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Introduction 
Study Purpose and Scope  
This report provides a detailed examination of the industrial ecology and occupational composition of Ad-
vanced Manufacturing in the Boston/MetroWest  Region (Figure 1). Its purpose is to provide up-to-date 
and actionable information to help guide policy and program decisions directed at securing a strong future 
for the region’s Advanced Manufacturing sector. The industry definitions of the Advanced Manufacturing 
sector are provided in Appendix A. A more in-depth discussion on the rationale behind these definitions is 
provided in the state-level companion report titled “A Profile of Advanced Manufacturing in the Com-
monwealth: Key Industry and Occupational Trends.” 
This report is one of seven regional profiles of the Advance Manufacturing sector (see Appendix B). This 
report focuses on industry and occupational trends within the Boston/MetroWest  region, including com-
Figure 1 
The Boston/MetroWest  Region 
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parisons to state and national trends to help put the recent performance of the region’s Advanced Manu-
facturing sector in a larger context. While this report is designed to stand alone, we highly encourage read-
ers to also examine the state-level profile, which provides additional detail on definitions, methods and data 
sources; as well as providing comparisons across all of the seven designated regional labor markets.  
This report follows a similar template and format as the state-level study, and is based on an analysis of 
common public data sources. It opens with a review of recent industrial trends: employment, wages and 
salaries, and the impact of the recent recession and recovery in the Boston/MetroWest  region. Next, we 
move on to a detailed examination of the most prominent and specialized (i.e. “core”) occupations in Ad-
vanced Manufacturing sector and its component subsectors. We also consider crossover occupations that 
are prevalent in multiple industries within Advanced Manufacturing, which provide likely targets for train-
ing programs that offer the greatest benefit to the most employers. We next examine the specific types of 
skills used and required by these core occupations. Skills transcend both occupations and industries, and 
thus regrouping occupations in terms of complimentary and similar skills provides another venue for iden-
tifying possible targets for training and other development programs.  
This report closes with a detailed demographic profile of the people that work in Advanced Manufacturing 
in the Boston/MetroWest  region. We pay particular attention to areas of critical concern for the future 
health of the industry, such as the aging of the workforce, the gender gap, commuting patterns, educational 
attainment, and the prevalence of foreign born workers. Our demographic profile uses similar data sources 
and many common metrics covered by the recent regional labor force profiles of the Federal Reserve Bank 
of Boston.1 It differs in that our analysis focuses solely on the Advanced Manufacturing workforce, while 
the Fed profiles focus on the entirety of the labor market with only limited coverage of workers in specific 
industries. 
1 The report and interactive data viewer for the Federal Reserve Bank of Boston labor market profiles can be viewed at 
http://www.bostonfed.org/economic/neppc/labor-market-trends-in-massachusetts-regions/ 
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Industry Trends in the Boston/MetroWest  Region 
Advanced Manufacturing is a vital component of the Boston/MetroWest  economy, but its importance is 
often overlooked due to the dominance of advanced services sectors (i.e. profession and business services, 
finance, information, health and education) in the region. The Boston/MetroWest  region actually ranks 
second among the seven regions in terms of the size of Advanced Manufacturing workforce, with over 
50,000 employees and 1,000 companies in 2012 (Table 1 & Figure 2). Yet because of the size and diversity 
of the Boston region’s economy, Advanced Manufacturing represents only 4.8% of its total employment 
base—the second smallest share in the Commonwealth (Figure 2, lower portion).   
The relative stature of Advanced Manufacturing in the Boston/MetroWest  region has diminished in re-
cent years, due to a combination of massive job losses coupled with expansion in other sectors. The re-
gion’s Advanced Manufacturing sector lost over a quarter of its 2001 establishment base and over a third 
of its jobs. Only the Northeast region lost more jobs in absolute numbers (Figure 3). But in terms of the 
relative impact of these losses, the Boston/MetroWest  ranks fifth of the seven regions. As we will show 
later, the vast majority of these losses were in a single sector—Computers and Electronic Products.  
Despite long term trends of declining employment and establishment closures, there are signs of recovery 
and even expansion in recent years.  The job losses of the past twelve years were heavily concentrated in 
Table 1 
Employment, Establishment, and Earnings Summary by Major Industry Sectors, 2012 
Source:  Massachusetts Department of Labor, Quarterly Employment and Wages (ES-202), Author’s Calculations 
Sector Number
Change 
from 2001
Average 
Size Number
Change 
from 2001
Location 
Quotient
per 
Worker
Change 
from 2001
Advanced Manufacturing 1,087 -379 47.8 52,010 -29,221 0.77 $107,031 $13,164
Other Manufacturing 322 -105 21.2 6,842 -6,125 0.21 $66,006 $4,453
Natural Resources and Mining 107 21 11.5 1,235 235 0.07 $34,856 -$5,052
Construction 3,450 -75 8.8 30,314 -9,318 0.63 $80,668 $3,703
Trade, Transportation and Utilities 9,326 -673 16.6 154,398 -21,329 0.69 $51,536 -$6,636
Information 1,415 -291 29.5 41,734 -9,178 1.76 $103,475 $8,593
Financial Activities 5,499 349 19.2 105,561 -13,952 1.65 $157,160 $17,751
Professional and Business Services 13,242 504 16.6 219,500 6,399 1.44 $100,309 $12,751
Education and Health Services 5,638 589 51.8 291,868 56,181 1.13 $64,539 $9,801
Leisure and Hospitality 5,117 851 21.6 110,692 22,008 0.93 $30,681 -$893
Other Services 10,181 3,435 4.1 41,564 4,706 1.08 $36,465 -$3,167
Public Administration 694 43 75.3 52,291 -5,827 0.85 $75,011 $10,521
Total, all industries 56,078 4,269 19.8 1,108,007 -5,421 1.00 $78,575 $4,213
*Measured in 2013 dollars
EmploymentEstablishments
Real Wage and Salary 
Earnings*
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Figure 2 
Regional Distribution of Advanced Manufacturing Employment 
Figure 3 
Regional Distribution of Job Losses in Advanced Manufacturing 
the first four years of the mil-
lennia (Figure 4). The single 
largest one-year decline was 
between 2001 and 2002, 
when the Boston region shed 
nearly 10,000 Advanced 
Manufacturing jobs. This was 
followed by the loss of an  
additional 6,000 jobs between 
2002 and 2003. The pace of 
job loss began to slow to-
ward the middle of the dec-
ade. Another jolt of nearly 
5,000 additional layoffs oc-
curred in 2008, coinciding 
the Great Recession. But by 
2010, the Advanced Manu-
facturing sector started on its 
present path of recovery—
actually adding just over 
1,300 net new jobs between 
2011 and 2012.  
The lower portion of Figure 
4 plots annual employment 
growth in the Boston/
MetroWest  region against 
national trends. This type of 
comparison is useful for 
identifying whether employ-
ment trends are due primarily 
to broader market or techno-
This part is wrong 
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logical conditions or whether they are 
indicative of a region-specific advantage 
or disadvantage. The region’s Advanced 
Manufacturing sector exceeded national 
trends and economy-wide regional trends 
of decline throughout most of the 
2000’s. However, the Great Recession 
had less of an impact on the regional 
economy than compared to the nation, 
and the Advanced Manufacturing sectors 
post-recession recover is generally inline 
with national industry trends.  
While it accounts for only a modest 
share of the overall Boston area econo-
my, the Advanced Manufacturing sector 
remains an important source of regional 
income and wealth.  Workers in the re-
gion’s Advanced Manufacturing sector 
earn nearly $107,000 per worker, per year 
(Figure 5). This exceeds all other major 
sectors in the region, with the exception 
of Financial Activities, and is nearly 
$20,000 more than the state sectoral av-
erage and nearly $40,000 more than the 
national sectoral average. This is due, in 
part, to the region’s heavy concentration 
of employment in high paying subsec-
tors, namely Computers and Electronics, 
as well as a more industry-wide wage pre-
miums for workers the Boston area. 
Wage growth in Massachusetts’ Ad-
Figure 4 
Annual employment change in Advanced Manufacturing, 2001 to 2012 
Figure 5 
Average Earnings per Worker (2012), 
Boston / MetroWest Region compared to the Nation 
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vanced Manufacturing sector have also ex-
ceeded the nation throughout much of the 
past twelve years (Figure 6).  
Figure 7 put recent employment and wage 
trends into perspective, by plotting relative 
earnings per worker (vertical axis) against the 
rate of employment growth (y-axis), for each 
major industry sector. The size of each bubble 
is scaled according to its 2012 employment 
level.  
Advanced Manufacturing clearly suffered ma-
jor job losses since 2001, only surpassed by 
“other” types of manufacturing. Yet it is still 
one of the highest-paying sector in region, just ahead of Information and Professional and Business Ser-
vices in terms of annual earnings. We also see that, with the exception of Professional and Business ser-
vices, all of the growing sectors of the regional economy are in relatively low-wage sectors, such as Leisure 
and Hospitality.   
Figure 6 
Trends in Real Earnings per Worker in Advanced Manufacturing,  
Boston/MetroWest  Region vs. the U.S., 2001 to 2012 
Advanced 
Manufacturing
Other 
Manufacturing
Construction
Trade, 
Transportation 
and Utilities
Information
Financial 
Activities
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Business Services
Education and 
Health Services
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Administration
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Figure 7 
Major Industry Sectors, by Average Earnings, Size, and Growth 
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Advanced Manufacturing Subsectors in the Boston/MetroWest  Region 
Establishments, Employment and Regional Specializations 
The Boston/MetroWest region’s Advanced Manufacturing economy is dominated by the Computers and 
Electronics subsector, which alone accounts for nearly half of the region’s Advanced Manufacturing em-
ployment in 2012 and nearly forty percent of all Computers and Electronics jobs in the Commonwealth 
(Table 2). Computers and Electronics is also an important industrial specialization relative to the size of the 
regions economy, with an employment share twice the national share (Figure 8). This is despite major job 
losses that have diminished the relative dominance of this subsector in the region over the past decade. 
The typical Computer and Electronics employer is rather large, hiring nearly 100 workers per establish-
ment. This is not only larger than any other subsector in the Boston/MetroWest  region, but it also sur-
passes all other subsectors in all other regions in terms of average establishment size.  
Medical Equipment and Supplies is the smallest subsector in terms of employment and number of estab-
lishments. Despite its small size, Medical Equipment and Supplies represents a second industrial specializa-
tion of the Boston/MetroWest  region with a location quotient of 1.3 (Figure 8). It accounts for nearly 
30% of the subsectors total statewide employment. Like Computers and Electronics Equipment, Medical 
Equipment and Supplies also suffered major job losses in the past decade, losing nearly a quarter of its em-
ployment base since 2001. The remaining subsectors all fall well short of their respective national employ-
ment shares, with Fabricated Metals and Food Processing being particularly underrepresented compared to 
the overall size of the region. 
Table 2 
Employment, Establishment, and Earnings Summary by Advanced Manufacturing Sub-Sectors, 2012 
Source:  Massachusetts Department of Labor, Quarterly Employment and Wages (ES-202), Author’s Calculations 
Sub-sector Number
Change 
from 2001
Average 
Size Number
Change 
from 2001
Location 
Quotient per worker
Change 
from 2001
Chemicals and Plastics 96 -25 76.9 7,382 1,100 0.675 $104,423 $13,204
Computers and Electronics Products 267 -113 93.9 25,062 -19,227 2.035 $128,302 $21,916
Fabricated Metals & Machinery 269 -98 26.7 7,169 -7,214 0.340 $106,838 $21,072
Food Processing and Production 184 -23 29.0 5,340 271 0.388 $44,527 -$8,623
Medical Equipment and Supplies 71 -17 48.0 3,410 -1,311 1.318 $78,279 -$10,841
Paper and printing 200 -103 18.2 3,647 -2,840 0.515 $84,916 $20,724
Advanced Manufacturing (total) 1,087 -379 47.8 52,010 -29,221 0.767 $107,031 $13,164
EmploymentEstablishments
Real Wage and Salary 
Earnings
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Employment Trends 
The considerable decline of the 
Computers and Electronics subsec-
tor is not unique to the Boston re-
gion, but rather seem to be a conse-
quence of broader industry trends. 
Regional employment trends in this 
subsector closely match the nation, 
with heavy losses in the beginning of 
the decade, which slow by mid-
decade, and drop again with the 
2008 recession (Figure 9).  Both the 
region and nation appear to have 
stabilized since 2010. Most of the 
other subsectors also posted net job 
losses over the study period. Fabri-
cated Metals and Machinery and Pa-
per and Printing follow a similar 
downward trajectory, with the great-
est losses occurring early in the dec-
ade. But unlike Computers and Elec-
tronics, the region’s Fabricated Metals and Paper and Printing subsectors performed relatively worse than 
their respective national averages.  
Food Processing and Production and Chemicals and Plastics are exceptions. Both added net new jobs 
since 2001—271 for Food Processing and 1,100 for Chemicals and Plastics. While the growth of Food 
Processing appears to be part of a national trend, the region’s Chemicals and Plastics subsector clearly out-
performed the nation. This is especially true in the years since 2004, during which time the Chemicals and 
Plastics subsector consistently added new jobs year after year . 
 
Figure 8 
Relative Concentration of Employment by Advanced Manufacturing Subsector, 
Boston/MetroWest  vs. the Commonwealth 
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Figure 9 
Employment Change by Subsector, Boston/MetroWest  Region 
Earnings and Wage Trends 
Not only is Computers and Electronics the 
largest and most specialized subsector in 
the region. It also pays the most of any 
subsector in Advanced Manufacturing. 
The average worker in the Computer and 
Electronics products subsector earns just 
over $128,000 per year—nearly $50,000 
more than the regional average for all in-
dustries (Figure 10). The regional earnings 
in this subsector are higher than any other 
region, and nearly $40,000 higher than the 
national average. Computers and Electron-
ics also had robust wage growth. Between 
2001 and 2012, real annual earnings in-
creased by almost $22,000 per worker; a 
growth rate of 15 percent. However, it is 
unclear how much of this growth is due to 
increases in actual worker salaries versus 
selective layoffs among less experienced, 
and presumably lower-wage workers.  
In general, Advanced Manufacturing 
workers in the Boston Region earn more 
than their counterparts in other parts of 
the state. This is true across all subsectors, 
with the exception of workers in Food 
Processing and Production and Medical 
Equipment and Supplies, where wages are 
comparable to other regions. These are 
also the only subsectors whose wages fall 
below the overall (all industry) regional 
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average of $78,575 and where workers expe-
rienced a decline in real earnings between 
2001 and 2012.  
Figure 10 
Annual Earnings per Worker, 2001 to 2012 
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Occupational Profile of the Advanced Manufacturing Subsectors 
This section profiles the knowledge, skills and abilities of the Advanced Manufacturing labor pool in the 
Boston/MetroWest  region. It largely follows a similar structure and format as the companion state-level 
occupational profile—focusing on the specific occupations identified at the “core” of the Common-
wealth’s Advanced Manufacturing sector. But there are some important differences. Several of the key data 
sources used to analyze occupations by industry are only available on a statewide basis. At the regional level 
data is limited to total (cross-industry) employment and wage figures by occupation. In other words, the 
figures discussed in this section include not only workers in Advanced Manufacturing, but workers doing 
similar jobs in other industries, as well. And while these are considered core occupations in Advanced 
Manufacturing, the number of workers actually working in Advanced Manufacturing may be far less.  Yet, 
we feel that this analysis does provide an accurate portrayal of the potential Advanced Manufacturing work-
force, otherwise referred to as the labor pool, because it covers occupations with generally similar skills and 
aptitudes as those found among workings in the industry.   
We begin with a brief profile of the entire regional labor force, classified by major occupational groups that 
are most closely related to Advanced Manufacturing. We follow with a closer examination of the specific 
core occupations of the Advanced Manufacturing sector as a whole. The section closes with a brief discus-
sion of employment and wage trends for occupations considered core to the six individual Advanced Man-
ufacturing subsectors. 
  
Regional Occupational Structure  
Table 3 presents total employment in the Boston/MetroWest region across major occupational catego-
ries—focusing on those previously identified as particularly prevalent in the Commonwealth’s Advanced 
Manufacturing sector. The largest share of the Boston/MetroWest region’s labor force are in office and 
administrative support occupations (15.0%) —in line with the state and most other regions. Yet our state 
level analysis of the Commonwealth shows that production occupations are the most specialized to the 
Advanced Manufacturing sector. The Boston/MetroWest region is under-represented in production work-
ers relative to the US, with a location quotient of .44 (Table 3), comprising only 2.9% of the regional labor 
pool. Architects and engineers are also a critical occupation for this sector at the state level and a key occu-
pational specialization for the region. Boston/MetroWest  is heavily concentrated in computer and mathe-
matical occupations (LQ 2.37), which is a significant occupational category to the region’s largest subsec-
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tor; Computers and Electronics. Life, physi-
cal, and social science occupations are also 
concentrated in the region, possibly reflect-
ing the region’s high presence of higher ed-
ucation and research institutes in the greater 
Boston region. The occupational composi-
tion of the region’s Advanced Manufactur-
ing workforce clearly reflects the region’s 
focus on innovative and knowledge build-
ing activities. 
Wages in the major occupational categories 
of the region are all higher than the 
statewide average, with the exception of 
life, physical, and social scientists—most 
Table 3 
Major Occupational Groups within Advanced Manufacturing and total regional employment, 2012 
Source: MA Office Labor and Workforce Development (EOLWD) OES, author's calculations. Includes Major SOC categories with occupations in Advanced 
Manufacturing indicated by the state report. Wages in 2013 dollars. 
Figure 11 
Difference in major occupational category earnings, Region v. MA 
Source: MA EOLWD, OES; US BLS, OES; author’s calculations. In 2013 dollars. 
$1,820
$2,569
$3,110
$10,984
$9,714
$1,359
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$3,017
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Production
Architecture & Engineering
Office & Administrative Support
Management
Sales & Related
Transportation & Material Moving
Business & Financial Operations
Computer & Mathematical
Install, Maint, & Repair
Life, Physical, & Social Science
Food Preparation & Serving…
Arts, Design, Entert, Sports, &…
Building & Grounds Cleaning &…
Construction & Extraction
Legal
Healthcare Pract & Tech
All occupations
Wage Gap
SOC Occupational Category
Region wide 
Workers
Industry 
Share
Location 
Quotient
 Annual 
wage 
51-0000 Production Occupations 30,870 2.9% 0.44 $39,938
17-0000 Architecture and Engineering Occupations 24,190 2.3% 1.25 $86,934
43-0000 Office and Administrative Support Occupations 160,810 15.0% 0.91 $43,076
11-0000 Management Occupations 82,530 7.7% 1.57 $134,486
41-0000 Sales and Related Occupations 98,630 9.2% 0.87 $55,012
53-0000 Transportation and Material Moving Occupations 40,970 3.8% 0.57 $37,264
13-0000 Business and Financial Operations Occupations 91,480 8.5% 1.73 $85,305
15-0000 Computer and Mathematical Occupations 69,780 6.5% 2.37 $94,862
49-0000 Installation, Maintenance, and Repair Occupations 25,580 2.4% 0.61 $54,012
19-0000 Life, Physical, and Social Science Occupations 18,590 1.7% 2.04 $72,610
35-0000 Food Preparation and Serving Related Occupations 86,100 8.0% 0.91 $26,758
27-0000 Arts, Design, Entertainment, Sports, and Media Occupations 23,200 2.2% 1.61 $65,338
37-0000 Building and Grounds Cleaning and Maintenance Occupations 34,770 3.2% 0.99 $33,424
47-0000 Construction and Extraction Occupations 22,580 2.1% 0.55 $62,777
23-0000 Legal Occupations 16,230 1.5% 1.93 $119,386
29-0000 Healthcare Practitioners and Technical Occupations 76,690 7.1% 1.22 $85,193
00-0000 Total all occupations 1,073,060 100.0% 1.00 $64,227
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likely reflective of an wage premium of the Boson labor market as well as the higher education and 
knowledge requirements demanded of workers in the region (Figure 11).  
 
Advanced Manufacturing Core/Crossover Occupations 
Table 4 reports the core/crossover occupations of the Advanced Manufacturing sector that were identified 
in our state-level analysis. Occupations that are “core” in a particular subsector are designated by an “X”. 
Table 4 
Summary Employment and Core Advanced Manufacturing Crossover Occupations, 2012 
Source: Massachusetts EOLWD, OES and ES-202 data series; author’s calculations 
SOC Occupational Title
Region 
wide 
Workers
Chemicals 
and 
Plastics
Computers 
and Elect.
Fab. 
Metals 
and Mach.
Food 
Process. 
& Prod.
Medical 
Equip. 
and 
Supplies
Paper 
and 
Printing
11-9041 Architectural & Engineering Managers 2,570 x x x x
51-4011 Computer-Controlled Machine Tool 
Operators, Metal & Plastic
510
x x x x
51-4031 Cutting, Punching, & Press Machine Setters, 
Operators, & Tenders, Metal & Plastic
490
x x x x x
17-3023 Electrical & Electronics Engineering 
Technicians
2,060
x x x
51-2023 Electromechanical Equipment Assemblers 1,540 x x x
51-4021 Extruding & Drawing Machine Setters, 
Operators, & Tenders, Metal & Plastic
NA
x x x
51-1011 First-Line Supervisors of Production & 
Operating Workers
2,170
x x x x x x
51-9198 Helpers--Production Workers 1,360 x x x x x x
17-3026 Industrial Engineering Technicians 870 x x x x
17-2112 Industrial Engineers 1,570 x x x x x
49-9041 Industrial Machinery Mechanics 990 x x x x x x
11-3051 Industrial Production Managers 1,050 x x x x x x
51-9061 Inspectors, Testers, Sorters, Samplers, & 
Weighers
1,830
x x x x x x
51-4041 Machinists 1,600 x x x x
17-2141 Mechanical Engineers 3,350 x x x x
51-4072 Molding, Coremaking, & Casting Machine 
Setters, Operators, & Tenders, Metal & 
Plastic
NA
x x x
51-4081 Multiple Machine Tool Setters, Operators, 
& Tenders, Metal & Plastic
380
x x x
51-9111 Packaging & Filling Machine Operators & 
Tenders
680
x x x
51-2092 Team Assemblers 3,300 x x x x x
51-4111 Tool & Die Makers 120 x x x x
Share 14.2% 48.2% 13.8% 10.3% 6.6% 7.0%
Number 7,382 25,062 7,169 5,340 3,410 3,647
Subesector Advanced Manufacturing industry 
employment (ES-202) 
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Table 4 also includes regional employment totals for each occupation, as well as subsector industry em-
ployment levels (as reported in the previous section) to provide a sense of each subsector’s contribution to 
the region’s Advanced Manufacturing base. It is important to note that the industry employment numbers 
include only those workers specific to the subsector, regardless of occupation. Whereas the occupational 
employment totals report all workers in the region, and not just those in Advanced Manufacturing.  
The largest subsector employment in Boston/MetroWest, by far, is Computers and Electronics, whose 
employment tops 25,000. This is followed by Chemicals and Plastics and Fabricated Metals and Machinery, 
which share a number of core occupations (Table 4). Medical Equipment and Supplies, while less sizeable, 
is still heavily concentrated in the region and shares a number of these core occupations with Computers 
and Electronics, Fabricated Metals and Chemicals. Given the size of the region, the labor pool in these 
subsectors is quite deep and firms and workforce development programs alike can clearly benefit from 
such scale advantages. Furthermore, considering the considerable job losses since 2001 (particularly in 
Computers and Electronics), the considerable overlap of labor needs among these three subsectors the 
suggests good opportunities for dislocated workers to transfer or adapt skills to new areas. Food Pro-
cessing and Production also has a sizeable presence in the region, although its occupation mix is most simi-
lar to Paper and Printing and tends to demand workers with skill sets less easily adapted to other core sub-
sectors.   
Chemicals and Plastics 
Chemicals and Plastics is somewhat underrepresented in the Boston/MetroWest region, although it is one 
of the few subsectors that has actually gained jobs since 2001. While the subsector shares a number of core 
occupations with other subsectors, Chemicals and Plastics differs in its share of workers in scientific fields, 
such as chemists, biologists, and similar types of engineers that have somewhat specialized knowledge 
characteristics of an industry grounded in scientific discovery and development. Table 5 displays total oc-
cupational employment and wage trends in the Boston/MetroWest region for the occupations identified as 
core to the Chemicals and Plastics subsector. Among the core occupations associated with Chemicals and 
Plastics, the most abundant occupations in the regional labor pool are biological technicians; first-line su-
pervisors; and inspectors, testers, sorters, samplers and weighers. The other occupations in the core labor 
pool are comprised of a number of science oriented workers such as chemists; biochemists and bio-
physcists; biomedical engineers; and several others. Of the most regionally concentrated are occupations 
related to biological sciences, such as biological technicians, chemists, physicists, and engineers, as well as 
microbiologists – representative of the large biotech industry presence in the metro-Boston area. In gen-
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eral, the most highly concentrated and special-
ized occupations have grown since 2001, re-
flecting the broader growth of this subsector in 
the region.  
Wages for the core labor pool vary in relation 
to the regional average, with managerial occupa-
tions and advanced scientific occupations earn-
ing significantly higher wages, while machine-
oriented and technician jobs earn less (Figure 
12). Real wages have increased for most occu-
pations in the core labor pool, except for tech-
nicians and other occupations that are generally 
less knowledge-intensive or require fewer years 
of formal post-secondary education.  
  
Table 5 
Summary Employment and Earnings Statistics, Key Occupations in Chemicals and Plastics, 2012 
Source: Massachusetts EOLWD, OES; author’s calculations. Wages in 2013 dollars. 
SOC Occupational Title Number
Change 
from 01
Location 
Quotient
Per 
worker
Change 
from 01
19-4021 Biological Technicians 3,330 2,590 5.56 $44,397 -$10,981
51-1011 First-Line Supervisors of Production and Operating 
Workers
2,170 -1,180 0.46 $70,710 $6,846
51-9061 Inspectors, Testers, Sorters, Samplers, and Weighers 1,830 -840 0.49 $44,807 $1,772
17-2112 Industrial Engineers 1,570 -420 0.87 $88,627 $317
51-9198 Helpers--Production Workers 1,360 -150 0.39 $31,384 $1,614
11-3051 Industrial Production Managers 1,050 -360 0.79 $113,881 $8,734
19-2031 Chemists 1,050 530 1.50 $88,362 $11,279
49-9041 Industrial Machinery Mechanics 990 390 0.40 $60,788 $7,397
19-1021 Biochemists and Biophysicists 920 - 4.23 $106,324 -
17-3026 Industrial Engineering Technicians 870 270 1.57 $61,606 -$11,995
17-2031 Biomedical Engineers 830 550 5.36 $96,073 $5,031
51-9111 Packaging and Filling Machine Operators and Tenders 680 -1,590 0.22 $33,885 $7,262
19-1022 Microbiologists 580 530 3.80 $72,289 -$1,947
19-4031 Chemical Technicians 340 100 0.67 $49,584 -$8,252
17-2041 Chemical Engineers 290 50 1.09 $95,558 $7,357
Employment Real Wage
Source: MA EOLWD, OES; author’s calculations. Wages in 2013 dollars. 
Figure 12 
Difference in occupational earnings for workers in Chemicals and 
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Computers and Electronics 
Workers in the Computers and Electronics subsector are characterized by a large number of computer, 
math, and engineering occupations–occupations requiring a high level of technical skill and specialized 
knowledge, as well as higher requirements for post-secondary education. Many core occupations tend to be 
highly specialized to this subsector, such as electrical equipment production, electrical engineering, and 
semiconductors processing. The subsector’s dominant presence in the region is somewhat reflected by the 
core labor pool the subsector draws from. Table 6 displays the total industry occupational employment and 
wage trends in the Boston/MetroWest region for the occupations identified as core to the Computers and 
Electronics subsector. The largest occupations are software developers of systems software and applica-
tions: together these two occupations account for over 30,000 workers in the region. These occupations 
are highly concentrated in the Boston/MetroWest region relative to the nation as evidenced by extremely  
high location quotients. The core labor pool is also comprised of various types of engineers, of which me-
chanical, electrical, computer hardware, and electronics (except computers) engineers are heavily concen-
trated in the region. Reflective of the significant recent job losses in the Computers and Electronics sub-
sector, occupations in the core labor pool also show widespread decline. 
Table 6 
Summary Employment and Earnings Statistics, Key Occupations in Computers and Electronic Products, 2012 
Source: Massachusetts EOLWD, OES; author’s calculations. Wages in 2013 dollars. 
SOC Occupational Title Number
Change 
from 01
Location 
Quotient
Per 
worker
Change 
from 01
15-1133 Software Developers, Systems Software 16,080 - 4.98 $111,807 -
15-1132 Software Developers, Applications 14,730 - 3.05 $109,737 -
17-2141 Mechanical Engineers 3,350 1,130 1.61 $98,391 $4,628
51-2092 Team Assemblers 3,300 -3,150 0.40 $31,758 -$3,282
11-9041 Architectural and Engineering Managers 2,570 -640 1.66 $154,232 $21,988
17-2071 Electrical Engineers 2,240 -610 1.69 $104,655 $458
51-1011 First-Line Supervisors of Production and Operating 
Workers
2,170 -1,180 0.46 $70,710 $6,846
17-3023 Electrical and Electronics Engineering Technicians 2,060 -910 1.73 $57,695 -$8,358
17-2061 Computer Hardware Engineers 1,930 480 2.94 $111,945 -$996
51-9061 Inspectors, Testers, Sorters, Samplers, and Weighers 1,830 -840 0.49 $44,807 $1,772
17-2072 Electronics Engineers, Except Computer 1,790 390 1.61 $113,788 $10,692
51-4041 Machinists 1,600 630 0.50 $48,339 -$3,871
17-2112 Industrial Engineers 1,570 -420 0.87 $88,627 $317
51-2022 Electrical and Electronic Equipment Assemblers 1,540 -3,640 0.95 $36,108 -$2,651
11-3051 Industrial Production Managers 1,050 -360 0.79 $113,881 $8,734
Employment Real Wage
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Despite these layoffs, workers in most of these 
key occupations earn some of the highest annu-
al wages of all the various subsector (Figure 13). 
On average, software developers and engineers 
earn upwards of six figures per year—all well 
above the regional average. Somewhat similar 
to the state as a whole, wages for technicians, 
team assemblers, and various machine opera-
tors earn wages well below the regional average.   
 
Fabricated Metals and Machinery 
Relative to other subsectors, Fabricated Metals 
and Machinery has the highest concentration of 
‘production’ oriented occupations. These in-
clude workers that use machining, tools, and 
other tangible processes to complete work, 
while the subsector also employs a number of engineering based occupations as well. In the Boston/
MetroWest region, Fabricated Metals draws from a large and diverse labor pool of core occupations; partly 
a function of the size and economic diversity of the region (Table 7). In particular, the subsector relies 
heavily on mechanical engineers; machinists; and inspectors, testers, sorters, samplers, and weighers that 
together comprise a regional pool of about 6,800 workers. There is also a significant grouping of other fair-
ly specialized machine operators in the core labor pool, most of which are somewhat underrepresented in 
the region, which we might expect given the overall industrial structure of the Boston/MetroWest region. 
Most of the occupations in the core labor pool have declined in recent years, which is expected given the 
dramatic decline of the subsector since 2001.  
Following patterns statewide, average wages in the core labor pool of Fabricated Metals tend to be lower 
than the regional occupation average, with the exception of engineers and managerial occupations (Figure 
14). Wage trends vary across most core labor pool occupations in the subsector, with lower skilled workers 
seeing earnings decline while engineers and managerial positions posting real wage growth since 2001. This 
could be a consequence of significant decrease in subsector employment since 2001.  
Source: MA EOLWD, OES; author’s calculations. Wages in 2013 dollars. 
Figure 13 
Difference in occupational earnings for workers in Computers and 
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Food Processing and Production 
The Food Processing and Production subsector has a diverse occupational mix that is at times characteris-
tic of other forms of manufacturing and at times akin to food services and sales. Many of the core occupa-
tions in the Food Processing and Production subsector involve industrial food preparing and processing 
and are somewhat specialized to the subsector: bakers; food batchmakers; meat, poultry and fish cutters, 
and food-related machinery operators. The subsector is highly underrepresented in the region, although it 
still accounts for a respectable share of all Advanced Manufacturing employment (roughly 10%) in the re-
gion. Table 8 shows employment and wage data for the occupations in the subsector’s core labor pool. 
Similar to the other subsectors, Food Processing draws upon the large pool of team assemblers and first-
line supervisors in the region. More specific to the subsector is the large number of available workers that 
package and deliver products. Occupations that are very specific to the subsector, that include bakers, food 
batchmakers, and food scientists and technician. Given the relatively small size of this subsector, these oc-
Table 7 
Summary Employment and Earnings Statistics, Key Occupations in Fabricated Metals and Machinery, 2012 
Source: Massachusetts EOLWD, OES; author’s calculations. Wages in 2013 dollars. 
SOC Occupational Title Number
Change 
from 01
Location 
Quotient
Per 
worker
Change 
from 01
17-2141 Mechanical Engineers 3,350 1,130 1.61 $98,391 $4,628
51-2092 Team Assemblers 3,300 -3,150 0.40 $31,758 -$3,282
11-9041 Architectural and Engineering Managers 2,570 -640 1.66 $154,232 $21,988
51-1011 First-Line Supervisors of Production and Operating 
Workers
2,170 -1,180 0.46 $70,710 $6,846
51-9061 Inspectors, Testers, Sorters, Samplers, and Weighers 1,830 -840 0.49 $44,807 $1,772
51-4041 Machinists 1,600 630 0.50 $48,339 -$3,871
17-2112 Industrial Engineers 1,570 -420 0.87 $88,627 $317
51-9198 Helpers--Production Workers 1,360 -150 0.39 $31,384 $1,614
11-3051 Industrial Production Managers 1,050 -360 0.79 $113,881 $8,734
49-9041 Industrial Machinery Mechanics 990 390 0.40 $60,788 $7,397
51-2023 Electromechanical Equipment Assemblers 980 -60 2.38 $37,631 -$1,673
51-4011 Computer-Controlled Machine Tool Operators, Metal 
and Plastic
510 260 0.45 $44,479 $494
51-4031 Cutting, Punching, and Press Machine Setters, 
Operators, and Tenders, Metal and Plastic
490 -380 0.33 $35,025 -$668
51-4081 Multiple Machine Tool Setters, Operators, and Tenders, 
Metal and Plastic
380 - 0.54 $40,340 -
51-4193 Plating and Coating Machine Setters, Operators, and 
Tenders, Metal and Plastic
310 130 1.09 $34,484 -$8,165
Employment Real Wage
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cupations also comprise a small share of the 
total labor pool and are underrepresented in the 
region. In fact, all occupations in the core labor 
pool of the subsector are underrepresented in 
the region. Most of the core labor pool for the 
subsector has declined since 2001, with the ex-
ception of drivers/sales workers, who likely 
work in a variety of other industries. 
Similar to what we found for other regions, 
Food Processing wages in the Boston/
Metrowest fall below the regional average, ex-
cept for food scientists who earn a significant 
amount more than the overall labor force 
(Figure 15). Since 2001, wages have declined in 
many of the specific occupations to the subsec-
Source: MA EOLWD, OES; author’s calculations. In 2013 dollars. 
Figure 14 
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Table 8 
Summary Employment and Earnings Statistics, Key Occupations in Food Processing and Production, 2012 
Source: Massachusetts EOLWD, OES; author’s calculations. Wages in 2013 dollars. 
SOC Occupational Title Number
Change 
from 01
Location 
Quotient
Per 
worker
Change 
from 01
51-2092 Team Assemblers 3,300 -3,150 0.40 $31,758 -$3,282
53-7064 Packers and Packagers, Hand 2,630 -1,610 0.48 $22,885 -$1,386
53-3031 Driver/Sales Workers 2,310 1,360 0.71 $31,643 $1,512
51-1011 First-Line Supervisors of Production and Operating 
Workers
2,170 -1,180 0.46 $70,710 $6,846
51-9198 Helpers--Production Workers 1,360 -150 0.39 $31,384 $1,614
49-9041 Industrial Machinery Mechanics 990 390 0.40 $60,788 $7,397
51-3011 Bakers 730 -610 0.56 $28,470 -$6,497
51-9111 Packaging and Filling Machine Operators and Tenders 680 -1,590 0.22 $33,885 $7,262
51-3092 Food Batchmakers 480 450 0.58 $26,225 -$7,158
51-9192 Cleaning, Washing, and Metal Pickling Equipment 
Operators and Tenders
130 80 0.98 $32,720 -$2,091
51-3022 Meat, Poultry, and Fish Cutters and Trimmers 80 -200 0.06 $30,648 $3,465
19-1012 Food Scientists and Technologists 60 - 0.53 $84,408 -
19-4011 Agricultural and Food Science Technicians 40 - 0.27 $34,562 -
51-3099 Food Processing Workers, All Other 20 - 0.06 $24,885 -
Employment Real Wage
 20 
tor, such as bakers and food batchmakers 
(Table 8). 
 
Medical Equipment and Supplies 
A majority of core occupations in Medical 
Equipment and Supplies have strong founda-
tions in production and engineering. The sub-
sector shares a number of core occupations 
with Fabricated Metals and Machinery, such as 
engineers, machinists, and other types of ma-
chine operators, while a handful of core occu-
pations are specific to the subsector.  
In line with the state and other regions, Medical 
Equipment and Supplies make up a small share 
of overall regional Advanced Manufacturing 
employment in the region, but is part of the region’s core strengths relative to national industry patterns. 
Despite its size, there is a diverse set of occupations in the subsector’s core labor pool in the Boston/
MetroWest region, including various types of engineers, machine operators, and other production oriented 
workers. Some of these are also highly concentrated in the region, namely mechanical engineers; electrome-
chanical equipment assemblers; and biomedical engineers (Table 9). Most other occupations in the core 
labor pool are very much under-represented, although because of the overall size of the regional economy 
there still may be a fairly large pool to draw from. In addition, while some occupations have seen declining 
employment levels since 2001, several others have grown over the period. These include mechanical engi-
neers, machinists, and biomedical engineers. With the exception of engineers and managers, average wages 
in the subsector core occupations typically fall short of the overall regional average (Figure 16). Wage 
trends have been mixed since 2001—with many of the more specialized machine operators seeing real 
earnings declines while engineers and managerial workers showing real wage growth (Table 9). 
  
Source: MA EOLWD, OES; author’s calculations. Wages in 2013 dollars. 
Figure 15 
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Paper and Printing 
As found with many other Advanced Manufacturing subsectors, roughly half of Paper and Printing occu-
pations are production oriented. Yet, the subsector is distinct from others by the presence of design- and 
arts-oriented workers while engineers, which are typically present in most other subsectors, are absent from 
the core labor pool. The core occupations of the sector are oriented towards printing press operations and 
are highly specific to paper goods and paper production. Although Paper and Printing does not have a 
strong relative presence in the region, its core labor pool is comprised of a number of occupations that still 
have a sizable presence in the region in absolute terms (Table 10). For instance, printing press operators; 
paper goods machine setters; as well as other related machine operators and workers are both relatively 
large in terms of total employment, despite being relatively underrepresented in the region compared to 
national trends. In general, most all of the occupations in the core labor pool have declined in numbers 
Table 9 
Summary Employment and Earnings Statistics, Key Occupations in Medical Equipment and Supplies, 2012 
Source: Massachusetts EOLWD, OES; author’s calculations. Wages in 2013 dollars. 
SOC Occupational Title Number
Change 
from 01
Location 
Quotient
Per 
worker
Change 
from 01
17-2141 Mechanical Engineers 3,350 1,130 1.61 $98,391 $4,628
51-2092 Team Assemblers 3,300 -3,150 0.40 $31,758 -$3,282
11-9041 Architectural and Engineering Managers 2,570 -640 1.66 $154,232 $21,988
51-4041 Machinists 1,600 630 0.50 $48,339 -$3,871
17-2112 Industrial Engineers 1,570 -420 0.87 $88,627 $317
11-3051 Industrial Production Managers 1,050 -360 0.79 $113,881 $8,734
51-2023 Electromechanical Equipment Assemblers 980 -60 2.38 $37,631 -$1,673
17-2031 Biomedical Engineers 830 550 5.36 $96,073 $5,031
51-4011 Computer-Controlled Machine Tool Operators, Metal 
and Plastic
510 260 0.45 $44,479 $494
51-9199 Production Workers, All Other 440 -620 0.24 $32,661 -$6,429
51-6031 Sewing Machine Operators 410 -360 0.35 $26,308 $3,589
51-4081 Multiple Machine Tool Setters, Operators, and Tenders, 
Metal and Plastic
380 - 0.54 $40,340 -
51-4033 Grinding, Lapping, Polishing, and Buffing Machine Tool 
Setters, Operators, and Tenders, Metal and Plastic
190 -80 0.33 $41,180 $2,734
51-9032 Cutting and Slicing Machine Setters, Operators, and 
Tenders
190 -60 0.41 $37,532 -$3,065
51-4122 Welding, Soldering, and Brazing Machine Setters, 
Operators, and Tenders
140 30 0.34 $40,816 $110
51-4111 Tool and Die Makers 120 - 0.19 $52,264 -
Employment Real Wage
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since 2001, which is reflective of job losses in 
the subsector during this time. Although Paper 
and Printing shares some core crossover occu-
pations with other subsectors, a number of the 
key occupations previously discussed are rather 
specialized to the subsector and are not com-
mon to other areas of Advanced Manufactur-
ing.  
All but managerial positions earn wages signifi-
cantly below the average for the region (Figure 
17), while managerial positions and lower skills 
helpers are the only occupations that have seen 
real wages increase since 2001 (Table 10).  
Source: MA EOLWD, OES; author’s calculations. Wages in 2013 dollars. 
Figure 16 
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Table  10 
Summary Employment and Earnings Statistics, Key Occupations in Paper and Printing, 2012 
Source: Massachusetts EOLWD, OES; author’s calculations. Wages in 2013 dollars. 
SOC Occupational Title Number
Change 
from 01
Location 
Quotient
Per 
worker
Change 
from 01
51-1011 First-Line Supervisors of Production and Operating 
Workers
2,170 -1,180 0.46 $70,710 $6,846
51-9198 Helpers--Production Workers 1,360 -150 0.39 $31,384 $1,614
11-3051 Industrial Production Managers 1,050 -360 0.79 $113,881 $8,734
51-5112 Printing Press Operators 810 - 0.57 $42,283 -
51-4031 Cutting, Punching, and Press Machine Setters, 
Operators, and Tenders, Metal and Plastic
490 -380 0.33 $35,025 -$668
51-9199 Production Workers, All Other 440 -620 0.24 $32,661 -$6,429
51-5111 Prepress Technicians and Workers 230 - 0.67 $46,818 -
51-5113 Print Binding and Finishing Workers 230 - 0.53 $39,764 -
51-9032 Cutting and Slicing Machine Setters, Operators, and 
Tenders
190 -60 0.41 $37,532 -$3,065
51-9121 Coating, Painting, and Spraying Machine Setters, 
Operators, and Tenders
170 -90 0.26 $39,319 -$912
51-4111 Tool and Die Makers 120 - 0.19 $52,264 -
53-7063 Machine Feeders and Offbearers 100 -440 0.11 $35,197 $713
Employment Real Wage
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Source: MA EOLWD, OES; author’s calculations. In 2013 dollars. 
Figure 17 
Difference in occupational earnings for workers in Paper and 
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Occupational Skills and Knowledge Requirements 
This section profiles the skill and knowledge stocks of workers in the Boston/MetroWest region across the 
six Advanced Manufacturing subsectors. As discussed in the state-level report, we link regional occupation 
employment data to the typical job requirements in 35 skill domains, as reported by the Bureau of Labor 
Statistics’ Occupational Information Network (O*Net). As discussed in the previous section, industry-
specific occupational data is not reported at the regional level. Thus, our analysis is more indicative of the 
skills of the overall labor force or potential labor pool, and not exclusively to workers in Advanced Manu-
facturing in the Boston/MetroWest  Region. For example, reported employment totals for industrial pro-
duction managers include workers in Advanced Manufacturing as well as those working in other sectors: 
such as Transportation, Installation, and other areas.  
We follow a similar method as found in the state level report for which we calculate a weighted average 
skill level based upon the employment totals and relative skill level reported in the O*Net for each subsec-
tor’s core occupations, presented in the previous section. Average skill levels are then ranked from highest 
to lowest (top to bottom) and indicated by the blue line in each chart labeled “subsector core occupation 
skill level”. Plus signs indicate the regional average skill score weighted across all occupations in all indus-
tries reported in the regional OES files. Finally, the horizontal bars indicate the number of workers in a 
particular subsector’s core occupations that have an above average skill level, measured using the all occu-
pation weighted average (plus signs) for each region. These measures help to identify strengths of potential 
labor pool for each subsector and Advanced Manufacturing across the Boston/MetroWest  region. 
Knowledge requirements, characterized as post-secondary education, experience, on-the-job training, and 
in-plant training levels, are reported in years and as comparisons across subsector requirements. An ‘all oc-
cupation’ regional average is indicated by a vertical bar and provides a benchmark to compare subsector 
knowledge requirements to the broader regional labor pool. The remainder of this section presents the skill 
requirements for each subsector followed by the knowledge requirements of the regional labor pool. 
As an important qualification, it is important to keep in mind that the overall labor force of the Boston/
MetroWest region’s is fairly high-skilled to begin with. As such, comparisons of core labor pools for specif-
ic subsectors to the general population may tend to overly discount the stocks of knowledge and skill of 
for Advanced Manufacturing workers compared to what we might find in other regions.  
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Chemicals and Plastics 
Skill requirements in Chemicals and 
Plastics are somewhat more diverse 
across skill sets compared to most 
other subsectors. The most prevalent 
skills are in the areas of quality con-
trol, equipment selection, operation 
and control, equipment maintenance, 
and repairing. However, workers in 
Chemicals and Plastics also have high 
requirements for basic skill sets, such 
as reading, critical thinking, active 
learning, and math.  
The average skill level of the core 
labor pool is lower than the regional 
average across a number of skill do-
mains, namely basic learning skills 
and more advanced social interaction 
skills (Figure 18). However, technical 
and operations skills tend to score 
above the regional average. Interest-
ingly, the highest ranking skills in the 
region are those that involve of 
thinking, awareness, as well as manu-
al coordination skills.  
Across skill domains, there is a consistent number of workers with above average skill levels with notable 
exceptions for the skills in science—somewhat contrary to our expectations. However, it may also reflect 
the high stock of science skills found in the overall regional labor pool, which pushes up the regional aver-
age that we use as our benchmark. There is also a deep pool of workers in occupations that have above 
average skill levels in operations monitoring, quality control, and management of personnel.  
  
Source: MA EOLWD, OES; US BLS ONET; author’s calculations.  
Figure  18 
Skill requirements in Chemicals and Plastics occupations  
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Computers and Electronics 
The core workforce of Computers and Electronics have the highest and most diverse skill requirements of 
the six subsectors. In line with the subsector at the state level, skill requirements for the region’s core labor 
pool typically exceed those of the overall regional labor force across most of the 35 skill domains. Figure 
19 shows exceptionally high skill level requirements in nearly all areas except some of the more intensive 
socially-oriented skills. The highest requirement levels are in skills that facilitate the acquisition and pro-
cessing of new knowledge, while the subsector requires generally lower relative levels of skill in the areas of 
installation, repairing, and equipment 
maintenance.  
Across most all skill domains, a con-
sistent number of workers have 
above average skill requirements in 
the Boston/MetroWest region, with 
the average hovering above 50,000 
total workers across most skill do-
mains. However there are several do-
mains with lower number of workers 
with above average requirements, 
such as social perceptiveness and ser-
vice orientation. Relative to other sec-
tors, the potential core labor pool of 
Computers and Electronics are highly 
skilled across most all skill domains, 
which suggests a strong pool of work-
ers with skills that might readily trans-
fer across subsectors or other related 
industries. In particular, the Comput-
er and Electronics sectors has similar 
forms of knowledge and skill require-
ments as found in Chemicals and 
Plastics and Fabricated Metals. 
 
Source: MA EOLWD, OES; US BLS ONET; author’s calculations.  
Figure  19 
Skill requirements in Computers and Electronics occupations 
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Fabricated Metals and Machinery 
The types of skills requiring high levels of knowledge in Fabricated Metals and Machinery are primarily 
technical and technological—operations monitoring, monitoring, quality control, and operations (Figure 
20). In addition, we also find a number of key decision making and information-processing skills appear 
among those requiring high levels, such as critical thinking, reading comprehension, problem solving, and 
judgment.  
The core labor pool in the Boston/
MetroWest  region have skill levels 
on par with overall regional occupa-
tional averages across a number of 
key skill domains, including most 
basic skills. However, the core labor 
pool has somewhat more intensive 
skill stocks in many of the production 
and technically oriented skill do-
mains, such as equipment handling, 
troubleshooting and quality control.  
The core labor pool is typically less 
intensive in socially and service ori-
ented skills. Furthermore, much of 
the region’s core labor force in Fabri-
cated Metals draws from similar 
pools of workers as do other subsec-
tors. In particular we find large num-
bers of workers with above average 
skill levels in operation oriented skills, 
quality control, management, and 
troubleshooting.  
  
Source: MA EOLWD, OES; US BLS ONET; author’s calculations.  
Figure  20 
Skill requirements in Fabricated Metals and Machinery occupations 
 28 
Food Processing and Production 
On the whole, Food Processing and Production has few high-level skill requirements, and is characteristic 
of more traditional forms of low-skilled and routine forms of production than we typically associate with 
Advanced Manufacturing. There are also few workers in occupations requiring an above average level of 
skills (Figure 21). The highest level requirements are in critical thinking, coordination, monitoring, speaking 
and active listening. Yet, even in these areas, the skill level required by Food Processing workers are nota-
bly less than the level required by most other forms of employment. There is also a notable deficiency of 
workers in core occupations requiring 
above average skill levels in these 
fields. Again, this may be due to the 
generally high levels of skill we find 
among workers in the region, which 
elevates the average skill level that we 
use as a benchmark. The exceptions 
are for a handful of skills related to 
equipment, operations, and quality 
control where average skill require-
ments of the subsector’s core labor 
pool typically exceed that of the gen-
eral labor force.  
Given the modest size and growth of 
this subsector, coupled the relative 
specialization of many of its key oc-
cupations, this subsector might bene-
fit from training programs directed 
toward particular occupations rather 
than focusing on specific skills, per 
se.  
   
Source: MA EOLWD, OES; US BLS ONET; author’s calculations.  
Figure  21 
Skill requirements in Food Processing & Production occupations  
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Medical Equipment and Supplies 
Medical Equipment and Supplies is the smallest of the six subsectors in the Boston/Metrowest region. Yet 
it has relatively high skill requirements across a number of technical, basic, and problem solving skill do-
mains. No single or small set of skills seem to dominate the Medical Equipment workforce. Rather, there 
are many workers in occupations requiring high skill levels across a diverse range of skill sets.  
The highest relative skill level require-
ments are in reading, monitoring, crit-
ical thinking, and judgment and deci-
sion making, as well as complex prob-
lem solving (Figure 22). This speaks 
to the subsectors need for adaptive 
learning and reasoning skills that are 
necessary for identifying problems 
and determining an appropriate re-
sponse. In the Boston/MetroWest  
region, the subsector core labor pool 
requires above-average skills levels in 
many areas, particularly in the areas 
of quality control, troubleshooting, 
operations monitoring and analysis  
(Figure 22). Yet we also find a deep 
regional pool of workers with above 
average skills in these same areas, sug-
gesting less critical need for targeted 
skills training in these areas. The areas 
with relatively few highly-skilled 
workers, such as service orientation 
and social perceptiveness, tend not to 
be all that important to the Medical 
Equipment and Supplies subsector.  
  
Source: MA EOLWD, OES; US BLS ONET; author’s calculations.  
Figure  22 
Skill requirements in Medical Equipment and Supplies occupations  
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Paper and Printing 
The skill requirements for the core workforce of the Paper and Printing subsector is somewhat similar to 
Fabricated Metals and Machinery and Medical Equipment in that many workers require production-
oriented skills. However, the skills requirements for Paper and Printing tend to be less rigorous than these 
other subsectors.   
In the Boston/MetroWest region, the highest average skill levels are in monitoring, critical thinking, coor-
dination, operation monitoring, and 
reading (Figure 23). In general, aver-
age skill levels are either similar to or 
slightly lower than the general region-
al labor pool. The exceptions are in 
the areas of quality control analysis, 
operation and control, troubleshoot-
ing, and various equipment oriented 
skills – skills important to the large 
number of machine operators and 
similar workers in the subsector core 
labor pool. The core labor pool has a 
relatively large number of workers 
with above average skill levels in are-
as such as operations monitoring and 
control, quality control analysis, 
equipment management and selec-
tion, troubleshooting, and repairing.  
It bodes well that these are also areas 
where the requirements of the sub-
sector typically exceed those of the 
general workforce. 
  
Source: MA EOLWD, OES; US BLS ONET; author’s calculations.  
Figure  23 
Skill requirements in Paper and Printing occupations  
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Experience, Education and Training Requirements 
Figure 24 presents the average education and training requirements for the six subsectors in the Southeast 
region—measured as the average number of 
years typically required by the core occupations 
of each subsector. Training requirements within 
each subsector are almost identical to the state 
level analysis and generally similar across regions. 
This implies that the demands of industry gener-
ally transcend geography.  
The core labor pool in Computers and Electron-
ics has the highest average education require-
ments, requiring and average of just over 4.5 
years of post-secondary school—slightly more 
than that required for a typical bachelors degree. 
Chemicals and Plastics and Fabricated Metals 
also require of more than four years of post-
secondary education.  
The other core subsectors of the Boston/
MetroWest region are relatively less reliant on 
formal education, but have high requirements 
for previous experience. Computers and Elec-
tronics, for instance, typically requires over 6 
years of prior industry experience as a preferred 
condition of employment. Food Processing and 
Production is a notable exception that requires 
less experience than the other subsectors. A sim-
ilar story can be found for on-the-job and in-
plant training requirements. With the exception 
of Food Processing, all require above more on-
the-job and in-plant instruction than most other 
types of jobs in the region.    Source: Massachusetts EOLWD, OES; US BLS ONET; author’s calculations.  
Figure  24 
Knowledge Requirements of Core Subsector Labor Pools  
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Profile of the Advanced Manufacturing Workforce 
This final section looks at the people that work in the Advanced Manufacturing sector of the Boston/
MetroWest region in terms of race, gender, citizenship status, income, education, and commuting patterns. 
As in the state report, our demographic profile heavily relies on information from the American Commu-
nity Survey Public Use Microsample (ACS PUMS)—a representative household survey conducted by the 
U.S. Census Bureau. It is important to keep in mind that the ACS PUMS is a sample, and not a full census 
count, and is prone to error. This is especially for analysis on finely detailed subject categories where there 
is likely to be few survey respondents. While we provide some detailed estimates in Table 11 and the Fig-
ures than follow, we warn the reader against interpreting our results as highly precise estimates, but should 
instead be thought of as revealing general tendencies and trends.  
As a final note: our demographic profiles are based on slightly different regional definitions than the rest of 
the study. This is because the ACS PUMS does not use standard geographic jurisdictions (e.g. towns, coun-
ties, and metropolitan areas) but rather its own jurisdictions called PUMAs (Public Use Micros-ample Are-
as). While we deliberately design each PUMA-based region to closely match our standard (WIA-based) re-
gional boundaries, some differences were unavoidable (Figure 25). In the PUMS-based boundaries, the 
Boston/MetroWest  region gained several communities from the Central region and another from the 
Northeast, but ceded one community to the Southeast. However, the major employment centers of the 
region did not change and thus both regional designations remain close equivalents. 
Standard Region Boundaries
PUMS-Based Regions
Berskshire
Boston/MetroWest
Cape and Islands
Central
Northeast
Pioneer Valley
Southeast
Figure 25 
PUMS-Based Study Region Boundaries used in Demographic Analysis 
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Table 11 
Summary, Demographic Profile of the Advanced Manufacturing Workforce, Boston/MetroWest  Region  
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Age
Median 44.0 42.0 45.0 46.0 41.0 44.0 44.0 41.0
Under 25 years old 6% 6% 4% 8% 18% 5% 5% 12%
25 to 39 years 29% 35% 28% 28% 28% 29% 29% 34%
40 to 54 years 46% 43% 49% 43% 40% 46% 50% 35%
55 years or older 18% 16% 19% 21% 13% 19% 17% 19%
Race
White 80% 79% 81% 83% 67% 79% 82% 79%
African American 4% 2% 3% 5% 8% 4% 4% 8%
Asian 11% 13% 12% 6% 10% 14% 7% 7%
Other 3% 5% 2% 4% 9% 1% 5% 4%
More than one race 2% 2% 1% 1% 6% 2% 2% 2%
Female 32% 39% 29% 14% 43% 41% 35% 47%
Place of Birth
Massachusetts 45% 37% 46% 49% 41% 45% 54% 48%
Other New England 8% 8% 8% 12% 5% 8% 5% 7%
Other United States 21% 27% 23% 14% 15% 22% 21% 22%
Outside United States 26% 28% 24% 25% 40% 26% 20% 23%
Median Income (2012 dollars)
Family Income $106,112 $109,772 $120,680 $81,529 $76,507 $107,700 $90,000 $90,000
Personal Income $64,151 $75,032 $76,568 $48,424 $31,396 $60,000 $49,666 $47,771
Wage and Salary Income* $60,984 $73,742 $75,000 $46,088 $30,050 $59,000 $47,771 $43,323
Educational Attainment
Less than High School 5% 4% 2% 10% 18% 4% 6% 5%
High School Diploma or GED 19% 13% 13% 35% 31% 18% 30% 18%
Associates Degree or Some College 22% 18% 22% 23% 24% 23% 23% 21%
Bachelors Degree or Higher 54% 65% 62% 32% 27% 56% 40% 56%
Commuting
Ave. Travel Time to Work (mins) 34.1 35.6 34.1 35.1 28.2 34.7 35.5 33.3
Region/State of Primary Residence
Berskshire 0% 0% 0% 0% 0% 0% 0% 0%
Boston MetroWest 44% 44% 46% 34% 51% 41% 46% 57%
Cape and Islands 0% 0% 1% 0% 1% 0% 1% 0%
Central 15% 14% 18% 20% 7% 13% 8% 6%
Northeast 20% 23% 17% 22% 22% 23% 21% 19%
Pioneer Valley 0% 0% 0% 1% 0% 0% 1% 0%
Southeast 11% 8% 10% 12% 12% 14% 15% 13%
Other State 9% 11% 8% 11% 8% 9% 8% 5%
*Note:  Wage and Sa lary Income reported in the ACS is  di fferent than the Tota l  Wage and Sa lary reported from the Bureau 
of Labor Statis tics  and State Affl iates .  The ACS is  based on a  much smal ler sample of the workforce and does  not include 
the dol lar va lue of benefi ts  as  reported in BLS employer surveys .
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Figure 26 
Age Distribution of the Advanced Manufacturing Workforce, by Sector and Subsector 
Source: US Census Bureau, American Community Survey Public Use Micro Sample 2008-2012,  
Author’s Calculations 
Age 
The Advanced Manufactur-
ing workforce of the Boston/
MetroWest  region trends 
just slightly younger than the 
rest of the state. Yet the typi-
cal Advanced Manufacturing 
workforce is still notably old-
er than the population as a 
whole, and, like the rest of 
the state, the Boston region 
will soon be facing a massive 
wave of retirements. The me-
dian Advanced Manufactur-
ing worker is currently 44 
years old. Within the next ten 
years, 18 percent of the re-
gion’s Advanced Manufactur-
ing workforce will approach 
or enter the traditional retire-
ment age of 65 years. Within 
the next twenty years, that 
portion will jump to nearly 
50 percent (Figure 26).  
The age distributions for the 
six subsectors in the Boston 
region generally follow a sim-
ilar pattern, although with 
some notable differences 
(Figure 26, lower portion). 
Overall, it appears that most 
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subsectors closely match their respective statewide age distribution, with relatively little variation in age 
structure by regions. Fabricated Metals and Machinery and Computers and Electronics are the oldest sub-
sectors, with median ages of 46 and 45 years, respectively. But they have somewhat different age distribu-
tions. Fabricated Metals has slightly more younger workers but also slightly more older workers, represent-
ed by two somewhat distinct peaks or inflection points. In Computers and Electronics products, by con-
trast, the workforce is clustered around a single “peak.” Of the two, Computers and Electronics is more at 
risk of an acute labor shortfall because its retirements workforce will come all at once. The ‘youngest’ sub-
sectors are Food Processing and Production and Chemicals and Plastics, where the typical worker is 41 and 
42 years old, respectively. The age distribution for Food Processing and Production is a bit ‘flatter’—
meaning that there are more relatively younger workers in the pipeline.  
  
Race, Gender and Nativity 
The workforce of Advanced Manufacturing is predominantly white, and slightly less diverse than the over-
all workforce of the Boston/MetroWest  region (Table 11). Asians are an exception and are particularly 
well represented relative to their size in the overall workforce, particularly in the Medical Equipment and 
Supplies, Chemicals and Plastics, and Computers and Electronics subsectors. African Americans are gener-
ally underrepresented, with the exception of Food Processing and Production. Similar to statewide trends, 
the Fabricated Metals and Paper and Printing subsectors are the least diverse.  
Although predominantly white, Advanced Manufacturing in the Boston area has a higher than average 
share of foreign born workers—26% compared to the all industry average of 23%. Only Paper and Plastic 
has fewer foreign born workers than the regional average. Food Processing has a particularly higher share 
of foreign born workers (40%). Roughly 45% of those currently working in Advanced Manufacturing are 
Massachusetts natives, with particularly high shares of locals found in the Paper and Printing and Fabricat-
ed Metals subsectors.  
Advanced Manufacturing is also predominantly male, although the gender gap varies considerably by occu-
pation and industry. Women make up only 32% of the Boston region Advanced Manufacturing workforce 
compared to 47% of the regional workforce. While women are underrepresented in every subsector, the 
gender divide is largest is Fabricated Metals and Computers and Electronics, and smallest in Food Pro-
cessing and Medical Equipment and Supplies. The largest share of the women working in Advanced Manu-
facturing work in production occupations (23%)—a share just slightly higher than men (Figure 27). How-
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ever, because there are so fewer 
women that work in Advanced 
Manufacturing, the actual num-
ber of women in production 
jobs is only half the number of 
men.  Women are heavily spe-
cialized in administrative and 
office support occupations and 
in business operations and fi-
nancial specialists occupations. 
These are also the only two oc-
cupation groups where women 
actually outnumber the men. By 
contrast, men are far more 
prominent than women in archi-
tecture and engineering and 
managerial occupations.  
 
Educational Attainment 
The Advanced Manufacturing 
workforce of the Boston/
MetroWest  region is the most 
highly educated in the Common-
wealth. A majority (54%) of its 
workers have a Bachelors degree 
and nearly three quarter have 
some college-level education 
(Table 11). This matches the 
region’s overall level of educa-
tional attainment and is notably 
higher than the Commonwealth 
Figure 27 
Gender Differences by Major Occupation Groups in Advanced Manufacturing 
Source: US Census Bureau, American Community Survey Public Use Micro Sample 2008-
2012, Author’s Calculations 
Figure 28 
Median Wage and Salary Earnings by Education, Advanced Manufacturing 
Source: US Census Bureau, American Community Survey Public Use Micro Sample 2008-
2012, Author’s Calculations 
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as a whole.  In part, this reflects the regional 
dominance of the Computers and Electronics 
subsector, which tends to have relatively high 
educational requirements.  However, it is 
worth noting that the Boston/MetroWest 
region exceeds the state average of college 
educated workers in every subsector.  
Those with higher degrees also earn consider-
ably more than those without (Figure 28). 
There is a particularly large increase for those 
earning Bachelor’s degrees and a second 
jump for those with Graduate degrees. Some 
of these differences are due to differences in 
prevailing subsector and occupational wage 
levels, some subsectors require occupations 
that have higher educational requirement and 
these tend to pay more than other subsectors.   
 
Residency and Commuting Patterns 
The Boston MetroWest region is the 
only of the seven study regions where a 
majority of its workforce resides else-
where (Table 11, Figure 29). A near 
equal number live in another region 
within the Commonwealth—namely the 
abutting Northeast, Central and South-
east regions.  An additional 9% live in 
other states (mostly New Hampshire 
and Rhode Island). Not surprisingly, 
Advanced Manufacturing workers in the 
Figure 29 
Place of Residence by Region 
Source: US Census Bureau, American Community Survey Public Use Micro 
Sample 2008-2012, author’s calculations 
Figure 31 
Time Arriving to Work 
Source: US Census Bureau, American Community Survey Public Use Micro Sample 
2008-2012, author’s calculations 
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Figure 31 
Time Arriving to Work, by Advanced Manufacturing Subsector, Boston/MetroWest  Region 
Source: US Census Bureau, American Community Survey Public Use Micro Sample 2008-2012, author’s calculations 
Boston MetroWest region have the longest commute times— 34 minutes one-way. This is 4.5 minutes 
longer than the average commute times of Advanced Manufacturing workers in other regions of the state, 
but consistent with the overall regional average. 
The typical worker in Advanced Manufacturing enjoys a relative standard work day, with arrival times 
peaking between 7:00 and 9:00 am (Figure 30). The basic same pattern holds for the subsectors, although 
some, such as Food Processing and Production are a bit more erratic and/or spread through the workday 
— as indicative of multiple or over-lapping work shifts. (Figure 31).  
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Appendices 
Appendix B 
Advanced Manufacturing Subsector Definitions 
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Appendix A 
Regional Boundary Definitions 
